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/•y*>Mt£n, cne.«^-t^^> h^s*<D^t«^ 
Bent. Nios^fWfisc^rsNfloiifi 

j3^.tmtE-r2>®m&ii-$-2>fi vJvtom i ^-r j— y 
Yvmffitwmz&gTzmmmi&iim-r&mmizisv 

-fe^^>M'*HSlLTfirBL. jaoHE^^^WXj&t 
WE3t«l»ai:S«R«fflrfc«Ffc & SttaflMlttff K <fc 

o^fig^n, cofli^i*aja»«rEtBiy'fy-Koj£» 

[fflt#Jg2] WE^-h^-f^Ofl^KJffiHI^Nffl© 

ftWEJB 1 ^-f y- KlzfiWaBPOWE«iWW«©« 
d n 6 ©US □ * JTffi-T SJ: 5 C&fSmgflSEB Lfc 

c i sr^giti-r i i-E«t©^«^ if mm. 

»©ffltt#N©ffif*i&0. fioKrEiB i y-r 

[»*«4] N^21tL, WE*iy-f y-KsWBB 
Y 0 -h {MM Sr^TL/, Z.tl'b ffi'M©!*} 

© U ^a^ERl p ©S^rfaicWr ± 
CiJjfcjgs] N&4iL. MESS i ^-f y— H*«pgft 



una ©m p *««iEja6»o**Aie±Ksta!fcEii* n. 
mesh i y-i y— y<d4 o ±.i-fmffiW¥-m-v> l, 

05 5(-bfcdt^iRf®«*:-rSiS*JS3(-E«K©^«Ttif& 
If. 

[0 0 0 1] 

10 ©«Bmg§£JI:;tT^3ft«^WIST&oT, Cl©i« 
fBW*«SftE«Sfi<0^*3 0 fw*t^tEB-r-5 Nl@©-ty;* 

b#S*©ft«^tg{g8g£WU WEi««W34«WK. Atr 
E#§g©:7:c— X^U— hcDrtffliJMl3EH$n-55tlc*f 

«r & n<@ ©i#fg jiss £ #-r «t -5 tr e« * n 3 x - h 
20 ^Ji«isfc:w-r*t><o-c**. 

[0 0 0 2] 

P-A-4 2 8 2 l*eKa-C*5. d©BfcW*8ffFtUSi 

25 mttm-c, B.-D&^xbizTMiSLL&zmmaytn.T 
mmmzmm-rzz\£\z$>z>. 
[ooo3] mm<D^M^mm(oRmmttmmi±. m 

nfc •> >^ v— $ i&*k-r -a mmit % ntz^.^mfk<n 

^t-tf-f^ti. &fi««lT&<. seoTit^W^fiffi/j; 

35 &i&iLT&<D\zm^ibnz>m*tzm*ytw.=f L mm < gi*, 

h - ^ fc/j: < & 3 J: 5 tcT -5 i^S^fe -5 . 
[0 0 0 4] «^©¥»ktc^^5*li, StJiiiLfc®: 

[0 0 0 5] 

50 ^«^Jffg«f^^F(C. ^^coiK^^CDffiT^-r?. 
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m u z iiss # »* -a © ic ffl v > e. ft -5 A*-f X 

* ^©ftw^iifg* ict«3£$ nx ^ -s^te t n« 

i [0 0 0 6] 

mmoy^tm^m^iz^T. wswfyw^wa 

l^-ry-Fj^Sj*?). dco^i^y- 

iiEtf Jt«s©is < icffiKftt? s ft. 10: qkaw 
Nm<o&-tt/x>biz*tfoT *&©ih!p cine. 
©BatnEs 1 y-f y- H©«Ht©mic(tfli-r4ffi 

Kffi^t^FT^ilHIf dcom 1 y-f y- F©jggfl 

<fc 5 1- L . SfffES 1 y-i y — F ©fflUffiAt^SISfii©^ 

J; 5 \z Lfcc t ^^mt-r-s. 

[0 0 0 7] for, ftttfi£ffirt><~.m-5»^ra:, flgigtf) 

jS«)lt^*^ft-5«»l'J;t)W<DNeo-tyy 
> M::«^lS<}K#tt<=>ft<5= fi£#©ft«^*i{g1f .fcteg 

sm^jWB 1 y-r y- H©tgi!)Si*st^^n?>@ft:«® 
±ic(pjit6ft^fei?). m : r-w.m&imtffrtj.o&mt<tiz> 
c&icfts. ffii y-ry-H»-j;Dii(&*nfcm^»i. 
c:©ffi 1 ^-f y- Hic^LfcWPSjljabT*^, flg 
=f- i#fggg ©& © A T> y< J - H \z J: 0 fit ffl $ ft 3 . 
[0 0 0 8] *%^<^)*fjgffiJlCj;n«. BJffBv— h^-f 

dft£©^w^itfiES8iy^y-Ft::fttt-5> 
m □ ©saie^i()^^c©#j ct ci ft e ©ha □ t jrar •£> £ 

\d-j±tfm?mm®<D\Ji\z$Ls&Lg, < 

[0 0 0 9] &3*Lfe&ir^;<>ha*w^g§©gW©i; 
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[0010] £e>K#^©{t&©#ig0y-m. n&2<@ 
fc»t*&ft» sfiE^i^-i'y — H*i4^©jpa^-a-D± 

05 tffliJBSr^U ClftS{BiJ®©rt©2 0©*flp)LT{4:B-r 
3#J®a**;£0£/i)cU B.-Pdfte^MIBBBP©S#* 
(&Itc:BHg^n-5©JCML. ffi©2o©#J®rt*V4 : t*c©[HI 
W£*TU fllH(H6]«8E*iH^^©»fM^^-r^^UX 
A#£bT*39. dW^UXAW'J^WiaWP©^ 

10 ^ifiiicwtiittTsjc-ptc-r-g). ^©«^ntt. w© 

^§§&^m 1 y-Y y- H©»f®^Bg^^X«S^i: 
U dft6.©)22©Jt : i£:2 : liLT. Kfffi^iE*^© 2 
•o©£##tt^i#te!g£JiM-f5 n tj&i-c**. 
[001 i] ^^©^er'ffirajfjas^jTH. N^4t 
15 L. *rE«l^-f y-h*^G3^Jg©i£^^*L. d©l£ 
gpictS4-o©MP7j^fiX$ft. dtie.©^p^MIHJiEgp 
©*f^iSS±tC*f^lcSHB^ft. sfiia^i y-r y-K©4 

b. B.^9fiHE<ii«]«®^4©{g^c©^^ag)5^wr'5 

^o. *Kw<Dm&iz\tiEj5B£?z><Di)m\ziif-mT"$> 
s. 

[0 0 12] ±l5*%W©2O©JfjI0iJlCj;^^«^ii 
25 ^«©»^«SS*Tffl^T. b*»t>a«>TttWWT* 
«... N©ScS:^<r^)^^lr«. »fM75in^©#§§&^ 

asaw*H#£ LTi»5* •>> ^©^ i y-f y — k 
-r^cii^T^. co«k-5trfttf«0D«iriE««*4e* 

30 m&±tZfflM\Zt£t>ti<ti.2>. 
[0 0 13] 

[^Jfi^j] •fe^y>hftbfc5t*^J«^iif©mi^j^Ei 
i. m2&.Tfm3\z-ogm.w-t&. zwwvte-kttxy 

h©^CS:2 uftf.©t^ >h^^©g$|Sl 0 

35 ^mx'&Mr^m. m-m ^nvxnmzmm-t^o 
z.<om iii — iii izy£mt&Mfr<E>to2>ytm.T<Dmm.&^ 
^M3(Dmwm%K-?<D\zbm^z>mT'$>z>tf. z.v>m 
m-m \z-&VTm\M.\zm&\s, b.-d&®ii o fcii^> 

«SI I - II«B1 2 OT^co»fMSr^-r©(-fflti-5J»-e$>So 

x.m^miB'guz—mzx^^Mn&mn&i i& 

45 ©^SB^l 1 b<DTtm\*m*)ii&T(DmmzTHWiVi\z 
/h^<-r-5Ct^-C*-5 0 #gg©7x— X^lx— h 1 1 
a©F*5ffliJ®IC^«^ffil 2£fS:rt\ d©^«^«S©Ji 
ffl^. ^«^©«feSr@3£S-fr*Cli:(0-r?€f-5#tt^ 
JB^l 3\zmte-t2>£o\Z-?Z>o ffiitL>t»*©^ttt 

50 ^itlSig (-b^^>hi:fe^-rs) 15 a. 15b^ 
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: III — III WMMctt^KfSW-SAt. &MTZ>mfr*>W 
, [0 0 14] ifte'ff 1 W\ ^fl'EP-A- 3 5 0 

1 1 ifrzu$n<DmTLi'-b?'C7<Dm z F-®mmi 

Mtus. tt : ?titeig«&*Vy-Ftt:. 

- cr^Lfc) i#g©^-f/-K© 

A^ttffi. HP*. • ^y-Hj i±. 

jcAWTx$n^5tff^-ry-K (i-isi©^/ 

® £ -grT S ?L £ # L T U .£ . 
[0 0 15] EP- A- 42821 5ri><~>KSj© 

-fy-H©W?Lffl«l 7 a. 1 7 b£ ta-h^^j 

[ooi6] m?mm&i 6©A^y-fy-Fi 6 m 
mmcoy* y - h ii^si©*?Lv- h ^wit^A- 

-HiLTf^ffl-T^^ttCDaSl 6 2*t&-£„ ^©t 

mmi 6 2«Hffi-r^if{g/N-7 • ^ y-h*£n«& 

[0017] It^ittegg 1 6 ©»«E^-f / - H 1 9 Ktt 
<-M©iI^k-h2 0aJS;i[;2 0bli, SUtRUK 
2it2>tmzm&7U-b2 0 c ic=to^-r-5o 
co^JTii. US 2 0 aS.tX2 0 bWffl^jSJg^^ ^-;|/ • 
yj — \ t X)U—2 1 aRtf2 1 blC<fcO;fcLT*3. ft 
9&ffil 2*^tbS« : f«. III — III CD<H£<S> 

6©AM«1 7 a^. 17 bO^Ttl^(C«*$n 

[0 0 18] Mfli±tLTSiy-f y-H2 5K<k 

o#«-e>n, cw^i^-ry-h'2 5 liasftftg®* 

1 2©^£iffaLTt^-5-ttO±tf<B«2 8 <h£*TLT 

^-s. y— h 2 5(Dttmm\t i g<n&mi otn 

Stt4iiKS;I5ffiT*5. *f-iJ— K2 5 ODJKgP 

2 6 ttft^lgfggg l 6K&i£LT&H£-B\ £©j£g|52 
6ICi5ltfe2-r>WSR^©^P3 0 a. 3 0 b*«i?i| 

fsg 1 6 <D\jim& 1 7 aRcxi 7 b ic^-n-en*t/&-r 

^ctplC-TS. JBiy-fy— H2 5<Z>4r>tf>fl!l®2 8 
a, 2 8 b. 2 9Rtf3 lte¥*fi<tU ttffirr-SflJfflte 
I^-fl^ttii-rs. «l6]ffl®2 8 aRZ*2 8 bttg^i 
U 2»^|6]»iSS$*t— SB 

<!^t-5J;5»r-r-5^. S0<O2-3(O^|6]#JS2 9Rtf3 



6-1 1 1 757 

tf-mi&<uz>&o\z-?z>. tot, ssi^-fy-K2 
5 <D$m<?>[*iT~m2ti i m*>is^MWfflft\3.m i - 1 uzm 

05 Ztl 5 b«^©^|R](cBH«$tl-5. 

[0 0 193 ^ III — III <DM«D2-OCr>gfl5Hr®^fcr 

•y*^ iii — iii iz¥fttt.-7>) x&vivmfiinM-zfTtj. 

-H2 5CDJS8B2 6<DiR<X\ L-A>*> COJggfl©^^ 

icSHgf-s. mi ^ y- h 2 5««rfi]«@3 5 tmz 

«Tft^7-t>;/'J £ffi^U ftSI£Sl 2C02O©^ 

y-ry-H-2 5<Z)j&SP2 6©^l6]lC*3tt-5SUcyN-y^ 
>y^«fcl0^^tl. XEI2 1-*i^T?-€-^n^LTfe-S 
2-p©«Bft«(*3 7 aRr/3 7 bfc£at£n*. flgffifi 
is£3 7 aROt3 7 b telB 1 ^-f y - h* 2 5CDH8P3 0 
20 a. 3 0bt, «I2 8a, 2 8 b Bp-6^®ISS 1 2 (' 

h* 2 5 T'W^W^WS^Wit^tC, =&.nrf-ifinr?1* 
«§§ 1 6 ©A^-Y y — H 1 6 1 (D-js^tiffitL, Z.tl\t 

x+iv-i j- Fiz&^Ttk-rzmftwm i *f< y- h 2 

25 5®|P 3 0 aRZ*3 0 b ^igT/t^-S^ 

[0020] mm±> — ^«Ttf-A4 o^a^Jt^gg 

1 6CDA^y< y-K 1 6 lOAMSEl 7 aROCi 7 

bcfifftJMtswtii ±faA^y-ry-h' 1 6 1 

fC2-3(7)^tbSI?4 1 aRD^4 1 b*«»t. 
30 IftSl 2<0*^iKffi*-a-T, UB«I««3 7 a&tK3 7 
bfCfaoTlfS 1 ^--f y— H 2 5©g§P 3 0 aW3 0 b 

puznmts-&2><Dt>wm-v&2> z. t&m&tt. 
[0 0 2 D mttt^&m^zmfomzmfeis, z.n 
t><D%?mzn$m\zmtgiL. k-o^i i©w^sg^ 
35 &mi$-r ; £>rzit>iz\$®t%i(D^m&mi<\ ftizmmmzm 

Mlftl 0lrW^2t>(Dtti^4 5 t4 6»C^i;TteB^ 
dtlCcDSftfcfXCte. IJ >^4 7 0Din^«6»U 

>^Rof^7ie^x^— y-4 8 ©$ng-#ttx^— y-S: 

40 ifttt^. (E12#RB) . 

[0022] n^mfe&i 6©^i*y-h*m<D (j®^a 

-5) «JE<D$SB£8 0~ 1 5 OzH^NgStL, 
fl^3te«l^ffi 1 2 <h«^Jifgf§ 1 6 <DX1] y-iS-h't 

fflffl©teM2 0 0~4 0 o^;PHgsa:-r-5c:tir 

45 cfc0^«T»^Wl©WSMc»iS^«#W#6n-5. ffi 
l^-fy-h'2 5Sr/N*-fTXT-S>«lE«. 7t«|S@cD« 
JltW^li^gil 6©A^^-fy-K©*EE<h©«JE^ 

;Ph©S^fii^ffli,^«^icti$<] i o o~2 o oXAh 
so t-rs. mi y-ry-h*2 5«:^^tti-rsctic 



■ :,* 



lc^-TJ;5tcaEiiWI«3 7 aW3 7 bfc^ftOJIMC£ 
ft. l^t)f-A4 2©$llii£¥®&t2l,/t ; fc©£«§!E] 
p)tr^bTU^>0 3 t^-r«kaictgl!)^3 7 aW3 
J b ICiS^co^fc^^ftS e-Arf^ft 0 />ft < & 

: f f-A4 2©«3^;:M&S*S£BLt3:U siy-f; 
- H 2 5tCT$fTli{g$ftfc'«©-^«^ f-A4 0 

2 5 £©fflt3Jg/#2ft£«#MtfKIPfiP 3 0 aRtX3 0 

b srnseifcDjE^o tea; vm&^ii 

[0 0 2 31 ifliLfc^ft-fe^^MfcLfcftlt^ii 
fgffttEP-4 2 8 2 1 5lc£*t£ftT^3!fck0fcft 
«^t*-ACDiR^*^ffiftTl^„ £ftte#;«^©ia 

^©iftetfa^ffiKTfrbftSA^T&o. z:ftl-«t 

1 o o %lcjfimts&g©£57£«^iKJfc»£»teT 
<^<E>. ^«^*iR*f 5<a$l:iL, 4*fc*fctl?-*«*«> 

x'>& a, as i y< j - f tea < j - f cd 
T^v>mmmrAm\zfcT-f2> z. t *,geo-T?s>£. 

[0 0 2 4] B4fttfH5tt*»Wfc«fc.5-fey*>Mfc 
Lfc7t«^lifg i i ! rom2S?Jg^|(C||-r-l)fc©Ta5-5o Z. 
ft£©0K:£i^T. m 1 -0 3 K^LfcS?^ K*fJ&T5 
fc©tt|^C#Jigi?§£ttLT^LT<&S. 

[0 0 2 5] £©SS2|£Mftte4 0©gR#f;i-t::5':/>b 

•f K<hMft«S©®$lE]T&D. EI5«Cft^©^ 
[0 0 2 6] d<©^J-C««f<D§gg 

5 ti^tt 1 0©ibO»c*t^tEK:^ftS4o©M?L 

3 0£WT-5¥fi&J&BP2 6 3t«l»ffi©^«i:±^ 
ICig&-r-5 4^)WipSftfiiJS2 8 c t^A^TI^-SIE^ 

2 8 c«ff^gpiCV^©[H]m^WbTt/i-5fci6. 3t« 

&«82 8 c lcJ;0flM£ft3fHg|5l::<&B-r-5,, flAtt 
ffi3 5(t JEgP^8AJg* bTtiD, *<Dtt$fi$hmm 
©fittl 0 <hfi(S— Srrstf^Sv H«*LT^5„ {1 
[*O*ffi©fl6©0iJ<*:L.T. aSLTHSl^*, H£g|WRffiJ 

-r 5 ;i mtt.wj.mj$.fr *>lt. ±mmfan. 

{*:0D2t?CO^(Biy7>5 L 3 5 1 <h 3 5 2 «;i©<I|B]flffi 
SrH^-r-SCDIZffll,^ SDfl)^7>?3 5 3li 1 ^ 
-f sf— H 2 5©fl«2 8 c K^tt-SHUL 3 6Cjlfcro 
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iiy-fy-K2 50fl)S2 8c© 

v^ttHBft. mmm.m3 5<DWtEt<Dm.^t>mz^ 

05 mz&zmmizfeUT. mi y^s-vz s<r>m.m\z& 
wzttftmzttfos-* 4 -?<Djjfa\zmmzttm2-&z> z. 

£t)*T'gZ>Z.£\Z&2>. C^LfcMflill^/- 
F2 5©j£gfl2 6lCfcWSPg|5lrfi[B-r-5^ilbm^3 7 
c (04&tf0 5K/V;/^>yK±O3RLTa&-5) K;* 

io ^^fts. m\ 5T'<Dm$]<Dmmmz. - 

Wfliliy-f y-h*2 5<DJggBlcmtfcMP 3 0 
c^MiaLOO^-K^^©^^ (B4KteB|5fHt 
■T) ©&A^«U 7K;ffy£$ft5. 
[0 0 2 7] IBliefi«KO*i£^fcfc©£ro»&->— 
15 h^"f -/©JtfggUi, Z\<Dig>&\Z\Z2~OT'ts.<. 4:3© 
ttlBft&M;Z-T&0. £©->— 7©iffgg§©A 

2M0ttr4OO^mSH 1 c «r*^.T*5D, ilftib©^ 

tuwunn 3 0c ft£Hjiu &-ommmm3 7 c m 

20 5#M) CO*(R]tCJi^E-r-5 2-DWj22('TCfte.CDMn$: 
«TiffSi§© 4 "?©-£ ^ * > h ©ffl P 4 O© 
£©J:o&gHH (E^-a-T) tt3**K 

25 

[0 0 2 8] 2®X«4<S©-fey^>Mcfg^^ftft^ 

30 [0 0 2 9] m<Dffi&Um (HS*T) ilTlt tttt 
^S^©t>©*Nfi©flgi!i$I®{3-fe^^>h{tL, dft 
5©fiE»j««*^SitWc«fcO»f8tb. ift6©^Stt 

^©iHi&tif-i' i7 wtefflss^-r ^^^©^©ww-r # 

35 ^5ai*$:ft-5J:-5IC-r-5^tfcT-$S„ d©cfc 5 t^ft 

W©*^ ilgSW©^ PX I felcMefCli: 

^T^So ^«^®©^«)ffi«©^#^^-r^ffitt^« 
ft A fitf; * ii £ ft <^&JSfl ^mWlcltS-r -5 <fc 3 ftS 
40 46Tffi*ft*ftT^-rSdt75i-C#-5. 

[0 0 3 0] *^W«ilSS^lf©4''5tt©*t)0IC^;-5 
^ft-e^IiJWlcBfffl^ft. L^fc^g*(n]tc{4B-r-5N 
<S©ffl55lbfc3l8S. — ^tci 0<B^T©ilSStc-fey^> 
h{frs*e.($St)©»zifjST*S. t<0«8»#A« 
45 ttib. ^©fi'OT©lg:*^fi)c-rsffiSS©&lc*fJS^-li-fc 

ymmomi y-i ^-^itmmmm^M^ ^fte.©#j 

50 ffittW©-fe^^>h©±^-(6]lCT)ttt^«i©^--x < i:igaE 
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*#icB2B£*i. 'toMix.temmmzmcTz^s.y k 05 16 

ttxttHfcttt-rs. 1 7 

[0M<7)ffiJ£&Iftt}l!] 1 8 

[01] 2^(DntL\stz.m'&\Z±L>f*>Y<tiSt\Z>*%. 19 

w(c.ts^«^iifgw©miiiffi«si^sffiLT^-r0T- 20 

10 2 0 

[02] 0 1 roii-iij&§LL-e<£>»r®0-c;&£>. 21 

[0 3] 0l©1f<DIII-III ii§i±T<Z)#r®£}t«^©#l 2 5 

il«h-*|{c^-r»r®0T'abS„ 2 6 

[04] 4<awa5ibfc«Tli(EfjlK*#-r-5-ir^^> 2 8 

h{tL^«Tl#mifOflfiWIIJ6«ai©2 0©^^ggB 15 2 9 

3 0 

[15] 04«)$ffflISiT*5. 3 5 

mnvrnw) 3 7 

1 TtnTif raw 4 0 

1 0 20 4 7 

1 1 a h 4 8 
1 2 ft«|5£*I 



a, 15b £*©3fc«^i#fgg§ <*) 

1 Xti&'i H 

2 1&Ttt«*S 

a, 1 7 b W?L^« 

-3.- h7^i« 

a, 2 0b fclg^V-h 

c *gH7l/-b 

a, 2 1b 7* — FX;P— 

siy-r y-n 

an*'-* y-F©£» 

us 1 ^-f y — h ©-a- k> ±ifmm 

. 3 1 miy-i j-vamm 

a, 3 0 b ma 

a , 3 7b tmmi& 




[02] 



[0 3] 




[04] 
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PURPOSE: To improve photoelectron collecting efficiency and lessen 
cross-talk between electron multiplying routes by installing a cup-like first 
diode comprising a flat bottom part and side face extended toward a 
photoelectric cathode and a deflecting electrode. 

CONSTITUTION: A first diode comprises a flat bottom part and side face 
extended toward a photoelectric cathode 1 2 and is made to have a cup- 
like shape. The symmetric axis of the diode 25 is approximately conformed 
to the longer axis of a closed container 1 1 and the bottom part is 
positioned near an electron multiplier 1 6 and the bottom part has apertures 
30a, 30b in the number corresponding to N (the number) of respective 
segments. After the first multiplication of the photoelectron in the bottom 
part of the active regions 37a, 37b positioned between the apertures 30a, 
30b and the side face 29, the electron is made to pass the apertures 30a, 
30b. Rising side faces 28a, 28b which are the side face extended toward 
the cathode 12 and a deflecting electrode 35 are installed. Consequently, 
the photoelectron collecting efficiency can be improved and cross-talk 
between electron multiplying routes can be lessened. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation, 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the photomultiplier tube equipped with the well-closed container of the symmetry structure of having a 
major axis. It is segmented by the segment of N individual which this intensifier arranges to the symmetry around said 
major axis in the shape of opposite **. As opposed to the light by which each of these segments have a basic 
photoelectron multiplication machine, and said especially intensifier is arranged at the medial surface of the face plate 
of said container Penetrable photoelectric cathode, The electron multiplier of the sheet type arranged so that it may have 
the multiplication path of N individual corresponding to the basic photoelectron multiplication machine of N individual, 
In the photomultiplier tube equipped with the electronic-optical device with which a photoelectron is divided into the 
multiplication path of N individual according to the location of a photoelectron in case a photoelectron comes out of 
photoelectric cathode It consists of the cup-like 1st dynode which has the side face in which said optical device extends 
to the direction of a flat pars basilaris ossis occipitalis and said photoelectric cathode. Almost in accordance with the 
major axis of said container, said pars basilaris ossis occipitalis is positioned for the symmetry axis of this 1st dynode 
near said electron multiplier. And this pars basilaris ossis occipitalis is equipped with opening of the number 
corresponding to each segment of N individual, and it is made for an electron to pass said opening after the 
multiplication of the beginning of the photoelectron in the pars basilaris ossis occipitalis of this 1st dynode in the part 
called the active region located among these openings and side faces of said 1st dynode. It has the bidding up section in 
which the side face of said 1st dynode extends to the direction of photoelectric cathode, and a V character-like crevice. 
It is completed with the deflecting electrode with which the highest part of these side faces counters each segment, and 
it is located, and said optical device is mostly **** used as said photoelectric cathode at this potential. The 
photomultiplier tube characterized by arranging this deflecting electrode in the center section near the pars basilaris 
ossis occipitalis of said 1 st dynode. 

[Claim 2] The photomultiplier tube according to claim 1 characterized by having arranged each lobe so that said sheet 
type of electron multiplier may be equipped with the input dynode which has the lobe of N individual and these lobes 
may penetrate these openings in said active region side of opening in said 1st dynode. 

[Claim 3] The photomultiplier tube according to claim 1 or 2 with which said container is characterized by having had 
the polygon cross section, and the number of the sides of this polygon turning into a multiple of N, and making it said 
1st dynode have the pars basilaris ossis occipitalis of the configuration of said polygon, and the almost same 
configuration. 

[Claim 4] Make N into two pieces, and said 1 st dynode has a square pars basilaris ossis occipitalis, and opening of two 
ellipses arranged symmetrically is prepared in this pars basilaris ossis occipitalis in parallel. Said 1st dynode has four 
flat bidding up side faces, and two side faces in these side faces in which it is located face to face accomplish a 
rectangle. And other two side faces have a V character-like hollow to these being arranged at the longitudinal direction 
of said opening. The photomultiplier tube according to claim 3 which said deflecting electrode is carrying out the shape 
of prism which has a triangular cross section, and is characterized by making it the rib of this prism extend in parallel 
with the longitudinal direction of said opening. 

[Claim 5] Set N to 4, said 1st dynode has a square pars basilaris ossis occipitalis, four openings are formed in this pars 
basilaris ossis occipitalis, these openings are arranged on the diagonal line of said pars basilaris ossis occipitalis at the 
symmetry, and four bidding up side faces of said 1st dynode are flat. And the photomultiplier tube according to claim 3 
characterized by making it become the shape of the shape of a pyramid in which it has a V character-like hollow and 
said deflecting electrode has the polygon base of the multiple of 4, and a cone. 



[Translation done.] 

http://ww4.ipdl.jpo.go.jp^^ 3/24/2004 



Page 1 of 5 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is the photomultiplier tube equipped with the well-closed container of the 
symmetry structure of having a major axis. It is segmented by the segment of N individual which this intensifier 
arranges to the symmetry around said major axis in the shape of opposite **. As opposed to the light by which each of 
these segments have a basic photoelectron multiplication machine, and said especially intensifier is arranged at the 
medial surface of the face plate of said container Penetrable photoelectric cathode, The electron multiplier of the sheet 
type arranged so that it may have the multiplication path of N individual corresponding to the basic photoelectron 
multiplication machine of N individual, It is related with the photomultiplier tube equipped with the electronic-optical 
device with which a photoelectron is divided into the multiplication path of N individual according to the location of a 
photoelectron in case a photoelectron comes out of photoelectric cathode. 
[0002] 

[Description of the Prior Art] The photomultiplier tube of **** is known from EP-A -42821 of the Europe patent 
application. It is in the purpose of this Europe patent application offering the photomultiplier tube of the class which the 
number of the electronic multiplication paths N is an easy approach few moreover, and can be especially formed in low 
cost. 

[0003] Asking for the location in the tooth space of the localized luminescence which is derived from the scintillator 
which assembled two or more tubing in the shape of a mosaic, for example, was placed in front of each tubing has 
typical application of the photomultiplier tube of ****. Such an analysis mosaic can be manufactured quite 
economically by using the photomultiplier tube which the comparatively cheap configuration segmented as intricately 
as the left therefore. Since the satisfying accuracy of measurement is obtained, the difference of the performance 
between these each tubing and segments serves as min, and it is necessary to make it the cross talk between the 
electronic multiplication paths of single tubing of various basic photomultiplier tubes used for assembling each segment 
tubing lost. 

[0004] segment tubing with which the electron beam from photoelectric cathode is divided into the path of N individual 
from the Europe patent application which mentioned the demand concerning the simplification of a configuration above 
according to the location of an electron beam in case known segment tubing, i.e., a photoelectron, comes out of 
photoelectric cathode - being certain - extent satisfaction is carried out, and division of the electron beam in this case is 
not based on the physical means like a septum, and is rather performed by suitable electric-field distribution. Since 
[ most electrodes used for said tubing ] it is common to each path, they are very easy structure. 
[0005] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to reduce further the cross talk between two 
electronic multiplication paths while improving especially the conventional photomultiplier tube in respect of the 
collector efficiency of a photoelectron. Especially the above-mentioned improvement is related with ** which carries 
out multiplication of the electron to the electronic-optical device list used for dividing a photoelectron beam into a 
different path by the 1st dynode, and the approach to which these electrons are specified with the conventional 
photomultiplier tube and the approach of carrying out multiplication further by the same approach. 
[0006] 

[Means for Solving the Problem] This invention consists of the cup-like 1st dynode which has the side face in which 
said optical device extends to the direction of a flat pars basilaris ossis occipitalis and said photoelectric cathode, in the 
photo-multiplier of the class stated at the beginning. Almost in accordance with the major axis of said container, said 
pars basilaris ossis occipitalis is positioned for the symmetry axis of this 1st dynode near said electron multiplier. And 
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this pars basilaris ossis occipitalis is equipped with opening of the number corresponding to each segment of N 
individual, and it is made for an electron to pass said opening after the multiplication of the beginning of the 
photoelectron in the pars basilaris ossis occipitalis of this 1st dynode in the part called the active region located among 
these openings and side faces of said 1st dynode. It has the bidding up section in which the side face of said 1st dynode 
extends to the direction of photoelectric cathode, and a V character-like crevice. It is completed with the deflecting 
electrode with which the highest part of these side faces counters each segment, and it is located, and said optical device 
is mostly **** used as said photoelectric cathode at this potential, and is characterized by arranging this deflecting 
electrode in the center section near the pars basilaris ossis occipitalis of said 1 st dynode. 

[0007] Therefore, the electron which comes out of photoelectric cathode is electronically divided into the segment of N 
individual of tubing by the electric field distributed appropriately, without using the physical partition means which will 
increase the complexity of structure. Since the electron which comes out of photoelectric cathode with the 
photomultiplier tube by this invention unlike the conventional photomultiplier tube is turned on the solid-state front face 
called the active region of the 1st dynode, electronic collector efficiency will be improved considerably. After the 
electron in which multiplication was carried out by the 1st dynode passes opening formed in this 1st dynode, it is caught 
by the next input dynode of an electron multiplier. 

[0008] According to the suitable example of this invention, said sheet type of electron multiplier is equipped with the 
input dynode which has the lobe of N individual, and each lobe is arranged so that these lobes may penetrate these 
openings in said active region side of opening in said 1st dynode. By doing in this way, it becomes easy to converge a 
secondary electron beam on the input of an electron multiplier. 

[0009] Considering each independent segment being regularly arranged around the major axis of a tubing container, the 
numbers N of segments which the photomultiplier tube by this invention which can be constituted very economically 
aims at are comparatively few number within the limits of 2-8. When using the mosaic of the same tubing, it is 
important to make the number of blind fields, i.e., the number of the crevices between each tubing comrades, into min. 
For this reason, said container has a polygon cross section, and the number of the sides of this polygon turns into a 
multiple of N, and it is made for said 1st dynode to have the pars basilaris ossis occipitalis of the configuration of said 
polygon, and the almost same configuration in the suitable example of this invention. 

[0010] Furthermore, in other suitable examples of this invention, make N into two pieces and said 1st dynode has a 
square pars basilaris ossis occipitalis. Opening of two ellipses arranged symmetrically is prepared in this pars basilaris 
ossis occipitalis in parallel. Said 1st dynode has four flat bidding up side faces, and two side faces in these side faces in 
which it is located face to face accomplish a rectangle. And other two side faces have a V character-like hollow, said 
deflecting electrode is carrying out the shape of prism which has a triangular cross section, and it is made for the rib of 
this prism to extend in parallel with the longitudinal direction of said opening to these being arranged at the longitudinal 
direction of said opening. In this case, a cross section can form two square basic photoelectron multiplication machines, 
being able to make the container of tubing, and the cross section of the 1st dynode into a square or a rectangle, and 
being able to use the ratio of these sides as 2: 1 . 

[001 1] In the suitable example of further others of this invention, set N to 4 and said 1st dynode has a square pars 
basilaris ossis occipitalis. Four openings are formed in this pars basilaris ossis occipitalis, these openings are arranged 
on the diagonal line of said pars basilaris ossis occipitalis at the symmetry, and four bidding up side faces of said 1st 
dynode are flat. And it is made to become the shape of the shape of a pyramid in which it has a V character-like hollow 
and said deflecting electrode has the polygon base of the multiple of 4, and a cone. What should be understood to be a 
thing containing a square is natural, and, in the case of this invention, especially considering as a square is suitable for 
the shape of a rectangle mentioned above. 

[0012] The configuration of the photomultiplier tube by two suitable examples of above-mentioned this invention is 
very easy, and, moreover, very economical, if a container and a pars basilaris ossis occipitalis with a cross section 
circular when making [ many ] the number of N can use the 1 st dynode of the shape of a cup which is carrying out the 
round shape and do in this way ~ the configuration of tubing - being certain - extent simplification is carried out and 
reduction of the blind field of the mosaic of a branch pipe stops already becoming a serious problem 
[0013] 

[Example] The 1st example of the segmented photomultiplier tube is explained per drawing 1 , drawing 2 , and drawing 
3 . The number of segments is set to 2 in this example. Line which extends these segments through the major axis 10 of 
tubing III-III It receives and arranges to the symmetry. This line III-III It is this line although it is the line used also for 
the sectional view of drawing 3 showing the orbit of the photoelectron which comes out of photoelectric cathode being 
shown. III-III Line II-II which receives, and extends perpendicularly and passes also along a major axis 10 is a line used 
for the cross section of tubing of draw ing 2 being shown. For clear-izing, especially everything but a mechanical means 
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for detachable, an insulating means, and an output terminal has shown the main configuration component. Generally the 
photomultiplier tube 1 is equipped with the glass well-closed container 11, and face plate 1 la of this container is 
permeability to the light which should be measured, and it can make small the dimension of back partial 1 lb of a 
container which has an output terminal the shape of a cylinder in the part of an output terminal. Photoelectric cathode 12 
is formed in the medial surface of face plate 1 la of a container, and it is made for the perimeter of this photoelectric 
cathode to contact the electric conduction metal coat 13 to which the potential of photoelectric cathode can be made to 
fix. It is a line about the photoelectron multiplication machines (it is also called a segment) 15a and 15b of the 
independent base. III-III Although prepared in both sides at the symmetry, the electrode of the large majority of the 
photomultiplier tube presupposes physically that it is common to both segments so that clearly from the place mentioned 
later. 

[0014] The photomultiplier tube 1 is equipped with the electron multiplier 16 especially known perforated sheet type 
from EP-A -3501 1 1 . in addition, each dynode of an electron multiplier - this potential - or it constitutes from a 
perforated stagger (it shifted) electrode of the pair mostly **** made into this potential. The input electrode of the i-th 
dynode, i.e., an "extract half dynode", has punching which is in agreement with the output electrode called the 
"multiplication half dynode" of the precedence dynode (the i-lst dynodes) by which bias is carried out to low voltage. 
[0015] Especially, the field 18 called a "neutral" field is made to separate the perforated fields 17a and 17b of the 
dynode which carries out multiplication of the electron from EP-A -428215 with the photomultiplier tube which known 
segmented, and an electron is not shifted from one path to the path of another side in practice in these neutral fields. 
[0016] Although the input dynode 161 of an electron multiplier 16 has the multiplication half dynode same perforated 
sheet type [ the ] as a consecutive dynode, just before this input dynode, the grid-like electrode 162 on which 
"permeability" acts as a quite high extract half dynode is. This electrode can be made into the thing of a configuration 
which stretched yarn on the whole surface, the multiplication half dynode and this potential to which 162 relates very 
much - or it is **** carried out to almost equal potential, i.e., several volts. 

[0017] The plates 20a and 20b of the pair following the last dynode 19 of an electron multiplier 16 are supported by 
insulating plate 20c while making it isolate mutually. In the example of illustration, the seal feed through 21a and 21b 
has shown the output terminal of anode plates 20a and 20b. The electron which comes out of photoelectric cathode 12 is 
a symmetry line. III-III According to whether these electrons are derived, it converges on input area 17a of an electron 
multiplier 16, or 17b from which. 

[0018] A photoelectron is mainly divided by the 1st dynode 25, this 1st dynode 25 is carrying out the shape of a 
rectangular cup mostly, and this has the bidding up side face 28 which has extended to the flat pars basilaris ossis 
occipitalis 26 and the direction of photoelectric cathode 12. The plane of symmetry of the 1st dynode 25 is a field which 
passes along the axis which is mostly in agreement with the major axis 10 of tubing. The pars basilaris ossis occipitalis 
26 of a dynode 25 approaches an electron multiplier 16, and is located, and it is made for the openings 30a and 30b of 
two ellipses prepared in this pars basilaris ossis occipitalis 26 to correspond to the input areas 17a and 17b of an electron 
multiplier 16, respectively. Four side faces 28a, 28b, 29, and 31 of the 1st dynode 25 presuppose that it is flat, and make 
the same configuration the side face which counters. Although the opposite side faces 28a and 28b are made into a 
rectangle and it is made for the height of the direction of photoelectric cathode 12 to become the highest in these side 
faces, the two remaining opposite side faces 29 and 3 1 are made into the shape of about V characters, and it is made for 
the height of the center section 32 of these side faces to become the lowest. Therefore, the side-face part with the highest 
height extends in the perpendicular direction to line II-II among the side faces of the 1st dynode 25, and the basic 
photoelectron multiplication machines 15a and 15b are arranged in this direction. 

[0019] line III-III an electron beam is simply segmented into two parts of both sides - as - electric field - distributing - 
- a deflecting electrode 35 - in this case - a cross section - a triangle - that rib - line III-III The deflecting electrode of 
the shape of parallel prism performs. This deflecting electrode 35 is equal to the potential of photoelectric cathode, or is 
**** made into almost equal potential, is near the pars basilaris ossis occipitalis 26 of the 1st dynode 25, and, moreover, 
arranges this electrode in the center section of this pars basilaris ossis occipitalis. The 1st dynode 25 converges on two 
active regions 37a and 37b which a electron optics assembly is formed with a deflecting electrode 35, and most part of 
the photoelectron which comes out of either of the two half-sections of photoelectric cathode 12 is shown to drawing 1 
in the direction of the pars basilaris ossis occipitalis 26 of the 1st dynode 25 by hatching, and have been shown in 
drawing 2 by the thick wire, respectively. Active regions 37a and 37b are located, respectively between the openings 
30a and 30b of the 1st dynode 25, and side faces 28a and 28b, i.e., the side face nearest to photoelectric cathode 12. 
After the multiplication of the beginning of the photoelectron in the 1 st dynode 25, secondary electron flows to the 
direction of the input dynode 161 of an electron multiplier 16, and this is because the electric field produced by the input 
dynode spread through the openings 30a and 30b of the 1st dynode 25. 
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[0020] On experience, in order to have converged the secondary electron beam 40 on the input areas 17a and 17b of the 
input dynode 161 of an electron multiplier 16 good, formed two lobes 41a and 41b in the above-mentioned input dynode 
161, these were made to extend to the direction of photoelectric cathode 12, and it confirmed that it was suitable to 
make it penetrate in opening 30a of the 1st dynode 25 and 30b along active regions 37a and 37b. 
[0021] In order to fix various components of each other mechanically, and to connect between these components 
electrically and to form the output terminal of a container 11, these are located in fixing mechanically especially 
according to two axes 45 and 46 parallel to the axis 10 of tubing using guide pins (not shown) using a known means. If 
it is the insulating ring and need like a ring 47, the electric conduction spacer like a spacer 48 will be formed in these 
guide pins (refer to drawing 2 ). 

[0022] The suitable electric field for the interior of the photomultiplier tube 1 are acquired by making the range of the 
electrical potential difference (it enlarging one by one) between the dynodes of an electron multiplier 16 into about 80- 
150 volts, and making the potential difference between photoelectric cathode 12 and the input dynode of an electron 
multiplier 16 into about 200-400 volts. The electrical potential difference which carries out bias of the 1st dynode 25 is 
made into about 100-200 volts when using the reference value of 0 volt for the electrical potential difference of the 
electrical-potential-difference range of the electrical potential difference of photoelectric cathode, and the electrical 
potential difference of the input dynode of an electron multiplier 16 which is mostly equivalent to the value of middle, 
i.e., photoelectric cathode. By making the 1st dynode 25 into a special configuration, the beam of the electron beam 42 
which comes out of photoelectric cathode which converges on active regions 37a and 37b considerably as shown in a 
sectional view at drawing 2 , and converges on active regions 37a and 37b in the direction of a right angle as what 
moreover carried out flat-surface projection of the orbit of a beam 42 is shown in drawing 3 shown in diagram decreases 
considerably. As shown in drawing 2 , a rebounding operation of a deflecting electrode 35 does effect important for 
focusing of the photoelectron beam 42, and the secondary electron beam 40 after multiplication was first carried out by 
the 1st dynode 25 is passed to the latter part by the breadth of electric field which passes through Openings 30a and 30b 
in the electric-field list formed between the input dynode of an electron multiplier 16, and the 1st dynode 25. 
[0023] A photo-multiplier which was mentioned above and which was segmented excels tubing indicated by EP -4282 15 
in the collector efficiency of a photoelectron beam. This is because multiplication of the beginning of a photoelectron is 
performed on a continuation front face, and high multiplication effectiveness is acquired rather than it can set by this in 
the conventional tubing which turns a photoelectron beam to the 1st perforated sheet type dynode. The transmittance of 
the 1st dynode in said conventional thing has spoiled photoelectron collector efficiency with the need of bringing to 
100% close. It is also known that the importance falls gradually as the importance of the dynode which follows the 1st 
dynode about the effectiveness which collects photoelectrons when there is very little especially photoelectron is very 
small and it goes to a latter dynode. 

[0024] Drawing 4 and drawing 5 are related with the 2nd example of the segmented photomultiplier tube by this 
invention. In these drawings, the thing corresponding to the component shown in drawing 1 - drawing 3 attaches the 
same reference ***♦, and is shown. 

[0025] Drawing 4 is the development view of the 1st dynode and a deflecting electrode about the photomultiplier tube 
which SEKUPUNTO-ized this 2nd example into four parts, and drawing 5 is the top-face Fig. of these components. 
[0026] It is suitable that a cross section makes the container (not shown) of tubing a square thing in this example. The 
1st dynode 25 is carrying out the shape of a cup which has the base of a square equipped with flat four side-faces 28c 
which extends up to the flat pars basilaris ossis occipitalis 26 which has four puncturing 30 arranged in the surroundings 
of a medial axis 10 by the symmetry, and the direction of photoelectric cathode. Furthermore, since each side-face 28c 
has the V character-like hollow in the center section, the part which has extended to the direction of photoelectric 
cathode and which was projected most is located in the corner formed of two adjoining side-face 28c. As for the 
deflecting electrode 35, the pars basilaris ossis occipitalis is carrying out the shape of a pyramid which is carrying out 
eight square shapes and corresponds with the major axis 10 of tubing mostly. Although there is nothing as other 
examples of a deflecting electrode if it illustrates, it can consider as the shape of a cone with a circular pars basilaris 
ossis occipitalis, or a pars basilaris ossis occipitalis can also consider as the shape of a square pyramid. Considering a 
mechanical viewpoint, the base material of a cross piece gestalt is formed in the above-mentioned deflecting electrode 
35, it uses for two opposite branches 351 and 352 of this base material fixing this deflecting electrode, and the 
remaining branch 353 is used for connecting a deflecting electrode to the potential of photoelectric cathode by the 
extension of this branch that it lets pass to the puncturing 36 in side-face 28c of the 1 st diode 25. It is in the ability for 
the effectiveness by the combination of the V character-like hollow of side-face 28c of the 1st dynode 25 and existence 
of a deflecting electrode 35 to generate suitable electrolysis, and make the photoelectron which comes out of 
photoelectric cathode distribute according to the part which fires a photoelectron by one of the four parts of this 
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photoelectric cathode suitable for four directions corresponding to the diagonal line in the pars basilaris ossis occipitalis 
of the 1st dynode 25. Such a photoelectron converges on active region 37c (hatching has shown to drawing 4 and 
drawing 5 ) located in the corner in the pars basilaris ossis occipitalis 26 of the 1st dynode 25. After the multiplication of 
the beginning in the 1st dynode 25, secondary electron converges in each input area 17 of a sheet type multiplication 
machine (not shown to drawing 4 ), passing opening 30c formed at the pars basilaris ossis occipitalis of the 1st dynode 
25. 

[0027] The same sheet type multiplication machine as what was attached and stated to the 1st example In this case, two 
did not come out and it has four perforated parts, and the input electrode of this sheet type of multiplication machine 
equips the grid-like electrode 162 list with four lobes 41c, as the example mentioned above also described. These lobes 
form these openings in the two sides which penetrate the inside of opening 30c, and extend in the direction of active 
region 37c (refer to drawing 5 ). Of course, the assembly of four plates equivalent to the outlet of four segments of a 
photoelectron multiplication machine is located in the edge of a such sheet type multiplication machine. Such 
arrangement (not shown) is obvious to this contractor. 

[0028] Since segment tubing by this invention makes one two or more parallel radical mains and forms it, it is still easy 
to constitute and, moreover, it is economical, so that clearly from the example which is not limited to two pieces or four 
segments and which was mentioned above. 

[0029] As other easy examples (not shown), the photoelectric cathode itself is segmented to the active region of N 
individual, an inactive band separates these active regions, the width of face of these inactive bands is fitted to the band 
of the blind field formed in the crevice between two or more tubing which interconnects in the shape of a mosaic, and 
the same effectiveness can be acquired. The cross talk between the electronic paths of single tubing can be reduced 
further, without the left reducing the resolution of a tubing assembly, if it does in this way. The inactive band in which 
the boundary of the active region of photoelectric cathode is shown can be formed by very easy approach which 
deposits locally the metal layer which does not let light pass. 

[0030] A path is suitable for this invention to the path where N individual which is regularly estranged at a certain 
include angle around the medial axis of tubing, and is moreover located in radial became independent, and all the things 
generally segmented to ten or less paths. The container of tubing is made into the shape of a polygon, and when the 
number of the paths which form the number of the side faces is not made to correspond or a neutral field does not serve 
as a fault which was **** at the assembly of the same tubing, it can make a container cylindrical. The 1st dynode of the 
polygon in each segment of tubing or a cylindrical cup gestalt is equipped with a protrusion side face, and these side 
faces extend to the direction of photoelectric cathode in the principal direction of the segment of tubing, and these side 
faces have an about V character-like hollow in the part located between segments. The 1st dynode of the above is 
always related with the deflecting electrode mostly **** used as photoelectric cathode at this potential, this deflecting 
electrode is arranged at a part for the center near the pars basilaris ossis occipitalis of the 1st dynode, and that 
configuration is made into the shape of the shape of a pyramid, and a cone according to an example. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 




i 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 3/24/2004 



Page 2 of 2 




[Translation done.] 



http://www4Jpdljpo.gojp/cgi-bin/tran_web_cgi_eije 



3/24/2004 



